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INTRODUCTION

This document is a description of the Third Trial
using the C.A,L. System, it follows the same

format as the description of the Second Trial.

The main objective of the Trial was to compare
the performance of students taught by a teacher
using the C.A.L. System with that of students
taught by the same teacher without the C.A.L.

System,
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TRIAL 3t APUMN 19773

Eiﬂﬁglﬂi : Teathing Lime way five double lessong
al weelkly intervale, The length of
these periods varied slightly from
school Lo school and was between 65
and 70 wminutes. 1n addition thoere vas
a homework eaeh wack lasting for 30
minutes.
Teating time for the pre and post course
tests is 65 minutes each.
The minimum tota: course length is 7 weeks
but in some schoels the course lasted
longer bocause half term holidays, royal
weddings and other happy occasions
interceded.

The followi., schools took part:

[ —— B

. e e Class Size
School Class Description CAL NON-CAL

Secondary (Girls) 17 ‘21

" Dury Falls School |

Harrow Lodge Secondary (Mixed) 29 30
Secondary (Boys) 28 29
Maylands School Secondary (Girls) 31 27
The Campion School Grammar (Boys) 29 33
The Chafford School Secondary (Mixed) 34 33
‘Royal Liberty School Grammar (Boys) 21 20

Frances Bardsley School Grammar (Girls) - 33 25
- Non Cal Class

Secondary {(Girls) -
Cal Class ..

s it SR S 2 = T T T LT e ]

222 218

The class sizes lisced above are the student numbers on the class
register and-record the maximum number of studenits present in each
class for.each lesson durin the trial. The number of students present
for the prexénd pas£ tests, and théréfpre available for statistical

treatment, js less than that listed above and is as follows:
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Number of studontys completing
Sehiool _pre and post tegts
'4 I CAlL Class | NON AL Class

Dury Palls School 13 16

Harrow Lodge School a5 2

Maylands School 27 26
The Campion School 27 32
The Chafford Schnol 25 . 27

ltoyal Liberty School 21 20

L Frances Bardsley Schouol 30 23
T Totals 19 2 702

S P
A further sanpling of the above sample was made by pairing students
from the CAL class with equivalent students from the non-CAL class,
L Y
the matching being based upon AGE
SEX

PRETEST 7 SCORE
- SAME CLASS TEACHER

This produced a matched pairs sample from the schools as follows:

Bt e Ty Y

- Number of matched students
School o

NON CAL Class
5
Harrow Lodge School 16 16
16 16
Maylands School - 13 ‘ 13

éAL'éléss

i
i
T
Duﬁy Falls School » 5 %
1

The Campion Scheol 24 2k
The Chafford School 13 : 13
Royal Liberty School 16 16

Frances Bardsley School 12 . iz

Totals 115 115




The subdivision of the unpaired statistical sample according

ta sex is as fullows:-

CAL GROUD
NON CAL GROUP
TATALS

The subdivision of the matched pairs sauple

iz as follows:=

CAL ZROUP
NON CAL GROUP
TOTALS

The apparently greater loss of girls than boys in the
pairing process is due mainly to the original pairing
taught by each teacher.

ends of the abilitly spectrum were matched so that the

e v
GIRLS 7

77

86

163 |

BOYS

e s e = e T

GIRLS !
v

3

34
68

[ P

o Rt et SIS

BOYS

oY
81
81

162

overlapping students was small.

ERIC
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In three cases girls classes

ac :ording to sex

gtudent
of classes
at appasite'
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COMPATEING CAL WITH

ADTTT

One of the original objectives of the rescarch projoct stated that
the team would atiempt some kind of comparisoen delween what grg‘
described as traditional teaching methods and the me thods of th-
CAl system. It scems that such a comparison ecan proceed along
two paths; one Jeading to a description of the differences in
procedures of the two methods, the other to the differences in

effects of these methods. This note is «.ncermed primarily with

the effects of the two methods.

COMPARING TEST RESULTS

Theoretically, the idea of testing the effectiveness of two different
teaching methods regarding student -~vamination purformance secms a
relatively simple matter. All we need to do is to pretest two
matched groups of students in the subject matter to bz taught, teach
one group hy one of ihe two methods to be compared and the other group
by the other mcthed, post test the students and compare the results.
In practice, two mali difficulties present themselves:

i. ensu.:.ing that the ﬁwc groups of siudents are matched for
those characteristics which are likely to be relevant in
affecting any changes in behaviour produced by the teaching
methods under test.

jii. e=suring that the terminal behaviours of the iwo teaching
methods are similar enough to be éampﬂféd by the same tests.

With regard to matching students our =xperience in Trialz 1 and 2
suggests thﬁt the following characteristics may have important effects
on student pérfurm&née when using the’CAL gystomni-

SEX

- TEACHER

SCHOOL

PRE=-KNOWLEDGE OF ZUDBJECT MATTER

i

1t scems likely that different teaching methods produce different

terminal behaviours in the students, subjected to them. This seems



fnovitable but it can be wminiwised if effort is expended to assure
that terminal objectives for cach stiage of the teaching procedure
are the domo for dach of the teaching methods.

The procedare we adopted is as follovs:

1. Ve did not try to define "traditional! teaching methods too closely
but accepted any method as "traditionmadt! if it iook place
inside the classroom with the teacher as the primary source
of information. Thus for each stage of the teaching strategy
adopted the lcacher was the sole arbiter of the teaching
intensity, teaching level and success. The class moved on
to the next topic when the teacher thought they were ready
for it.

2. A teacher is selected who is capable of teaching to a set of
objectives using the traditional metheds and thie CAL indiviuual
learning method.

‘approximately

3. TngmatEhed classes of students are selected; one class fo be

taught by the traditional method, the other by the CAL learning
) The teacher decides which of his two classes will be taught
method. yy the CAL method.

i, The t-acher is asked tc read through all the CALTS of tle

three ability levels with the class to be taught by
"traditional" methods in mind.

5, 7The teacher selects for the class a series of work tasks
from the three courses available to cover the content of the
courses. These can be at any level the teacher thinks is
suitable, and should be enough for five weeks work.

6. Yor each of the CALIS selected by the teacher for his class
he receives a list of CALT objectives.

7. The teacher teaches his class by whatever method he thinks
suitable for each of the objectives, handing out the CALT

~ post tests vo the students as *ests if he thinks it desirable.

8. The other class is taught using the CAL system with the same
teacher in charge.

95, Before the course starts each student is pre-tested with
tests 7 and 9, and post tested five weeks later at the end

of the course using the same tests.

In a pilot gtudy we ran of the above procedure the main difficulty
encountered by the iwo teachert ccnca}ned was iy viming the course s0
that the syllabus was completed. We overcame this problem in Trial 3
‘by starting each teacher on the CAL class first so that the equivalent

Q non-CAL class was taught later in the week.
Egigé; Each clags was post tesied one week after completion of the fifth and

Flwmal alavwa Trmann. T o cmretrise AR




A tull description of the teaching and learning activitses cceurring in a

typical CAL class is provided in our booklet enlitled "CAL in the Classroom"(1973

The teaching methods vaed on the non=CAL elasues varied frowm teacher to teacher
and ranged from the more traditional lecture/demonstration by the teacher
approachiy to the students conducling their own experimowtic in =mall groups.
Tn fact anv method which the teacher felt at case with was used with the
non-CAL clasa. This meuns of course, that therc was a zuch greater variety
in teaching methods uscd on the non-CAL groups, thé"cﬂmman denominator beinr,
{hat the teacher was the primary source of information. The following seem
to be the major areas . difference between what goes aon in a CAL elass and
in a normal science class,
1. In the non-CAL class the teacher is the primary source of

information whereas in the CAL class this is mc: the case.

Hers the teacher does provide students with information but

this is mainly in response to one or more simdents who ask

for information.

2. In the non-CAL classroom the student is often a passive receiver
of information. This is less so in the CAL classroom where the

of his own work

student is responsible for the organisatio:
activities and is encouraged to seek information vhere necessary

from cxperiments or the teacher.

3 In the non-CAL classroom classwork tends to be aimed at the "class
average' and not at each individual. The CALTS in CAL classes meet
more clocely the individual needs of the student to whom they are
allocated by the computer. This contrasts with the non-CAL
classroom where all students are asked to do the same classvork

but with varving degrees ol success.

L. 1In the non-CAL classroom students are required to work at a pace
which does not leave the slowest student too far behind.

In the CAL classroom students can work at theiy ewn pace,

5. DBecause of organisational difficulties scientific practical work
leans more heavily on teacher demonstratien ratiher than individual
Q ) . . ‘s
E [(i student work in the non-CAL class compared with the CAL classroom.

s * : 1()



G. In o uen=CAL olass the academic hierarchy is set ecarly in the life
of Lhe class and remainsg a characteristic for the entire life of
the class. The different student working metheds of a CAl-class
are likely to produce a real or imagined (in the minds of the
students) change in this heirarchy which in turn influences students

attitudes to the CAL systewm.

Teachers of the non-CAL classes were allowed to make v=e of any of the special
pieces of apparatus used in the CAL course inclv7ing a set of slides on the
topic of energy release. As far as aids were concerned the only thing that
teachers were asked not to do was to hand out the teachiny CALTS to the

non-CAL class.

Each class was post tested, using tests 7 and 9 again, one week after
completion of the fifth ana final class lesson. A matchel pair sample was

produced from the results cf pre-and post test 7 using the following procedure:-

Matched pairs selection procedure

1. Eliminate from sample all =*udents who were noft present
for both pre- and post tests.
a2, Rank each class separately on the basis of pretest 7 score.
3. Match studenty from a teachers CAL class with those from his
non=CAL class on basis of sex and pretest 7 zcore.

The difference in e test 7 scores allowed is -3

k. Compare the two s=mples produced for cach teacher for differences

in mean and variance on the pretest scores.

Regults for the maiched pairs sample are recorded below.

11

ERIC

Aruitoxt provided by Eic:



RESULTH: MATCHED PALR SANDPLE

The data used in this section is derived fvom the
following sourcos:

Pretest 7

Protest 9

Post test 7

Post test 9 '

Student Opinion Questionnaire

. ox on e ow

Pre/Post Test 7

Results for matched pair sample - 115 studentis in each
group.

E C P C
: ——- "
MEAN 62,209 | 61.809 MEAN 73.548

ok
68.791

VARIANCE 279.487 |1277.095 .VARIANCE [274.422 |316.355

wm
‘:.U

16.718 | 16.646 5.D. 16 .566 | 17.786

Pratest 7 Post test 7

* The difference batween these mean is significant
(5% level).

. e Y N,

The results for each ability level group are as follows:-

LEVEL 1 (48 Students in each_group)

E C E c

MEAN 78.354 | 77.896 | MEAN - 36.167 | 83.773

VARIANCE 30.395 | 25.386 VARIANCE } 48. 805 | 44, 344

5.D. 2,513 5.038 5.D. 6.986 6.659

——me

* The difference between these two means Ls significant
at the 10% level, :

Q 12




LEVEL 2 (62 students in ea;p7§r§gp)

E ¢ - E C
MEAN 52.532] 52,120| MEAN 66.323] 59.984
VARIANCE 99.539( 102.886| VARIANCE |190.089] 201.080
$.D. 9.977| 10.143| s.p. 13.787| 14.180
Pretest 7 Post test 7

* These means are significantly different (5% level).

LEVEL 3

As there are only 5 palrs of level 3 students in the
matched pairs sample then the results are not recorded
in this rega:t.

GLIN: TEST 7

The gain of students completing pretest and post test
7 is calculated by subtracting their pretest scores
from their post test scores. Results for the
matched pair sample are as follows:-

" E o
s Tk )
MEAN 11.339 7.470 * The difference
L ) _ betwecn these

means is highly
VARIANCE 84.676 | 63.553 significant
— (1% level),

S.D. 9.202 7.972

The results foi1 each ability level group are as follows:~

LEVEL 1 (Number of students = 48 per group)

E Cc
e
MEAN 7.812 1 5.875 No significant
. STV SR difference beltwoen
o ) i the maans,
VARIANCE 43.819 | 39,401
§.D, G.620 6.277

13



LEVEL 2 (lumber of students = 62 per group)

b c___
- L IR

HEAN 13.790 8.758 * The difference
S — . be tween these
means is highly
VARIANCE 87,424 | 76.409 significant

I S (1% level).

S.D. L 9.350| B.741

The mean score on pretest 7 is approximaiely 56%.
if the sample is divided into tvo groups, the
first having scores of 56% and above, the second
having scorcs of 55% oy below, then the following
results are obtained from the gain scores of
the latter group o test 7.
 E C
’Eﬂ—u -—'»==-a:!x~ e
1 %* FLE o
MEAN 13,73 8.97¢ * ' The difference
— e — between these
means is
VARIANCE 110,717 84,452 significant
— e (at 5% level)

§.D, 10,527 9,190

42 students in each group

Pre/Post test 9

Results for the matched pair sample - 115 students in
cach group,

E c B c

MEAN 17.591] 18.313] MuAN 35,135 30.813

gl EEP N W —

VARIANCE 104.537/101.641] VARIANCE | 297. 389 236.184

5.D. JD.EZQJ 10,082 s.n, 17.245] 15.368

T e g il s 2 e

Protest 9 ‘ Post test 9

* The difference botween these means ls significant
(5% lovel), 14



The results for each ability ievel group are as follows:=-

LEVEL,l_jQS"Studgngs,inﬂeachﬁgr@gp)

E C B c

* *
MEAN 24.146! 26.042 MEAN . 48.792; 41.583

! <
VARIANCE 103.333;129.915 VARIANCE |239.665/169.493

e . R

. l

S.D. 10.165} 11.398 S.D. 15.481] 12.629

P:etésprs ?gstitast,§

* The difference between these means is sionificant
(5% level).

LEVEL 2 (6275tgdaﬁtsfpe§"gygpp)

E c E c

frmmme e e

MEAN 13.661 13.726 MEAN « 25.823) 23,323

VARIANCE 52.998 54.844| VARIANCE [113.5011!153.347

S.D. 7.28 7.406 10.154| 12.385

GAIN: TEST 9

The gain of students completing pretest and post test 9
is calculated by subtracting their pretest scores from
their post test scores. Results from the matched pairs
sample are as follows:- -

E C

o ,
MEAN 17.548 12.679 * The difference
between these
means is highly
VARIANCE 144.387 117.995 significant

(1% level),

S.D. 12.016 10.863

15




The gains forxr cach ability level group are given below:-

LEVEL 1 (Number of students = 48 in euch group)

E_ G

) o % ) K
MEAN 24.646| 16.479 * The difference
Y ] between these
o : reans is

VARIANCE 130.687| 91.083 . highly significant
e (;% IEVEl)

S.D. 11.432 9.544

'LEVEL 2 (Number of students = 62 in each group)

kb C

MEAN 12.516 | 9.903

VARIANCE | 94.314 |1224.765

%

S.D. 9.712 { 11.170

‘Based on pretest 7 tho sample can be divided into two
groups; one group cuntains students with a, score of
56% or above, the other group contains students with
a score of 55% and Lelow. The following results are

MEAN 11.024| 8.714.

VARIANCE 1 59.595:174.633

S.D. 7.7201 £.639

16




Student Opinion Questionnaire

--At the end of each trial, after they had completed
their post tests, CAL ;tudents were given an opinion
questionnaire containing six questions. They were
asked tD select one from the three alternative

answairs given for each question. In addition students
were asked to describe in their own words any opinions
they had about the CAL course they had recently
completed. Thrse results are compiled from the
questionnaires ¢f the 231 students who completed the
course,

‘The results for each of the six questlcns in the Students
questionnaire are listed helow:-
1. During ZAL Biology I was given

A. Jjus. enough work to last thrcugh the
lesson,.

too much work.

I

C. too little work.

CAL GROUP
A B C
Mean Percentage 58.9 25.5 15.6

2, During CAL Biology the work I was given was
A, too difficult for me.
B. too easy for he.

C. about right for me.

___CAL GROUP
A ‘B C
Mean Percentage 6.1 3.9 ?Qigﬁr
3. During CAL Biology most of the work I was yiven

was
A. very interesting.
B. interesting.

17

C. not very interesting.



__....CAL GROUP
A B c
54.1  27.2

Mean Percentage

4. During CAL Biology I was given
A. ton much homework.
b. just enough homewcrk.

C, too little homework.

CAL_GROUP

Mean Percentage (15.1 59,7

5. CAL Biology lessons are
A. as interesting as ordinary lessons.
B. more interesting than ordinaxry lessons-

C. less interesting than ordinary lessons.

Mean Percentage

CAL GROUP

A

B

c.

25.5

2,5 'l . —49 5377 e

6. : During CAL Biology lessons I think I learn.
A, -as much as in ordinary science lessons.
B. 1less than in ordinary scienc2 lessons.

C. .Jore than in ordinary science lessons,

- Mean Percentage

| 18




DISCUSSLO) OF TRIAL 3 aiSULTSE™

The sanple of students used in Trial 3 contained a conziderably
larger number of high ability studeants fhan the samples used in

either Trial 1 or Trial 2, as ig shown by pre test 7 mcan sScores:-

TRIAL 1.vcesnsann 521 %
TRIAL 2ervvecssss 5021 %

TRIAL Beeseecrces 621 %
This particular sanple was chosen for tvo scasons:

1. To load the trial against the CAL system;
the results from trials 1 and 2 imdicated that the
CAL system gave the most benefit to students of

below average ability.

2. To enable us to collect more data about the reaction
of high ability student.:. particularly boys, to the

CAL system.

The notes on the interpretation of tests 7 and 9 described in
section 8 of our last report (The Development of Educational
Matevrial. The Second Report May 1973) also apply to the
discussion of the results of trial 3.

The results of *rial 3 have shed an interesting light on the
predictive value of Test 7. This test is used to divide the
samj.le into turee ability level gro ps. Nwow if this test

has any valuc in a predictive role there should be a positive
correlation between a student's performance on .the test and

his performance on similar tests. In trial 3 the correlation
coefficient between scores of pre test 7 and rost test 9 for
girls in the‘C&L.slassgs is 0.77. This contrasts with that for
the girls in the non~CAL class of 0.6%« A similar state of
affairs exists Tor the boys with a correlation coefficient of
0.73 for the CAL classes contrasting with .67 for the non-CAL
clag=cs. Thus it appears that Lest 7 haz a higher predictive
power for studonts working within the CAL systcm than it has for

students working on teaching material outside the CAL system.

El{fC‘ 1
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Thae results from irial 3 of the CAL sysiem indicate the following:
1., Students laught by a tcéacher using the CAL system as a
management aild are likely to gain hipher scores on Lests
7 and 9 than equivalent students taught to the same
objectives Ly the same teacher but without the CAL system

in a similar time period.

2. The alvantage described, above and gaimed by CAL students over
nyn-CAL students appears io operate over the whole student

ability range.

The same advanfage applies to both CAL boys and girls

)
*

conpared with non- CAL boys and girls. This is shown in

the tables belov:

TRIAL 3 MATCHED PAIRS

e = =

9

Twsiy [ mn

POST | GALN "PRE POST | GAIN

“PRE

CAL GIRLS ( MEAN | 54.73 | 68.71 | 3.97+ || 14.235 | 29.50 | 15.26
(N = 34)  { S.D. 14.62 | 16.39 | 9.91 7.252% 13.76 | 10.87

NON~CAL MEAN 54.73 | 61.62 | 6.88¢ || 1h.147 | £9.26 | 15.41

[

Sy s | thees | 1833 | 7.7% 8.048 | 15.73 | 12.0y

*The difference betursen these means is

highly significant {1%)

U TRIAL 3 MAMICHED PAIRS

TEST 9

TARST 7

PRE POST | GAIN || PRE | POST |GAIN

CAL BOYS { MEAN 65.35 | 75.58 | 10.223 || 19.00 | 37.51] 18.51*
(N = 81) S.D. 1G6.55 16.212 8.&5 10.94 17.99 | 12.34
NON-CAL g MEEAN 64.79 71.80 | 7.71 20.18 31.59 | 11.52*

S 7 7 7 T
?gYé 81, \S.Di 16.54 | - 16.66 8.05 10.22 14.99 | 10.09

* The difference betwpen these means is

highly significant

kL, Thei;péults of the student opinion gue;ztionnaire differ but
slightiy from those of the computer re-.ated sﬁudénts in trials
and 2. The rost noticeable difference is revealed in those
questions (1 and 4) concerned with ithe gquantity of work allocated
by the computer. In trial 3 a greates percentage of students
complained that they did not receive ettough work Lo keep them

fully occupied, particularly homework. This variation is

6= 20
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probably a reflection of the constiiwtion of Lhe trial 3 sample

the samples

-The opinion
system Lo a
the results

analysis of

TPTAL 3

Analysis of

for trials 1 and 2.

questionnaire confirms that girls prefer the CAL
greater exlent than boys do, as was indicated by
of trials 1 and 2. The iable belov contains an

the relevant data.

Students for and against CAL

Subdivided on sex

- s = — 71 e e e ————— S —————
FOR ¢ AGAINST SAMPLE SIZE

BOYS 62,9% 37.1% 132

GIRLS 7h,7% 25.3% 87

the student opinion questionnaire oy the basis

of ability level indicates that the proportion of students who

are ﬁappy to accept the .CAL system as a satisfactory method

of learning

ig similar for each of the ébility levels. The

analysis table is as follows:-

Students for and against CAL

TRIAL 3

ABILITY FOR
LEVER

AGAINST SAMPLE SIZE

Level 1 73.7% 26.3% 57

Level 2 6l.7% 35.3% 133

level 3

31.1% 29

921
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5 STUDENTS DO _OT LIKE CAL BIOLOGY

Somewhat more than 25% of the %tudﬁnLﬁ vho have taken part in the

trianls of the CAL Biology system do nol like the system camparad wi th

the way in which they arc norma.ly taught Biology. At the end of

each

trial the students were asked to describe in their own words

their likes and dislikes about the CAL system. Analysis of the

comments written by the 25% of the students who do not like the

CAL system reveals that fourteen main reasons are commonly. listed

by these students for not liking the systes. These reasons are as

following:.

1)

2)

3)

Boring ork

It is not clear what the students mean by the word boring,
but the word is used very often by students who do not. like
the CAL systom.

Monotonous p esentation

Many students feel that the mgthaé of presentitign of the CAL
work ié t@a monotonous. When the afstem wvas being designed

it wvas decided to present most of the ‘work to the student in

the form of short booklets with the instructions in a form
resembling a programmed text. This was the cheapest form

of presentation, but it vas not known at the time how long
students could put up with this form of presentation without
‘becoming disatisfied. There seems no doubt that if a variety
of presentation modes vere adopted then this 25% of the students

not liking the CAL system could be reduced.

Waxk too %lmplé

Many of the more able students desided that the work they
vere being asked to do was on the whole too easy, In-
particular many disliked the procedure of finding the
correct answer to the various questions they were asked,

in the frames fnllawiﬂg the questions. Students complained
that other students would get the guestions correct even

if they did not try very hard and this seemed unfair to them.
This complaint was particularly prevalent amongst siudents
wvho in noirmal lessons wére at the top of the class. It might
be worth while in the future to ask students whether or not
they want the correct answers in the CALTS which they are
given, and if they don't then provide tnem with CALTS which

do not contain the ansvers.
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4) Course too long -

Some students thought that the coursme was too 1@hg!

This complaint can be linked to complaint No.2, Some
students suggested thal the course would be less monotonous
and less tiring if it was alternate&ﬁﬂn a weekly basis with

lessons of the normal teacher Ffesefzted type.

5) Do not learn enough

This complaint is linked with complaint No.4. Some students
thought that they did not learn enowgh in the amount of time
spent on the course compared with wmat they would in a ﬁgrmal
Biology lesson.

This complaint is connected in part with complain® 2 concerning
mode of presentation. When used correctly the structured CALTS
do enable about 70% of students using them to achieve about
VTD% cor - ect answers on t'2 post CALT tests. However, for a
variety of reasans,‘@nhf one of which is boredom, students

do not always use the CALTS in the prescribed manner and so
do not always achieve mascery of the CALT subject matter.
Recent work with the Individually Prescribed Instruction
program, develo,zd by the Learning Research and Development
Centre of the University of Pittsburgh, described by H.J.Oles
(1673) has revealed a high degree of student misuse of self-
evaluation opportunities provided by the pregram; Of the two
hundred and thirty-eight students in the study only 1E.i%
used the self scoring process in the ways set forth by the
program developers.

Finally, the resulis of trial 3 as a whole suggest that
students learn at least as much in CAL lessons as they would

in normal Biology lessons even if they do not think so.

6) Not enough vork

Students vork at differeat rates and the amount of work
completed by one student in a i~eson can vary considerably
from that completed by hi= peers. Although a mechanism is
incorporated in the system to pravide each student with

enough vork to fill the lesson the mechanism is not-perfect

and for a swall nunber of students not enéugh work is

provided. This problem is made more difficult by the fact

that students do not devote enough time to making sure that they
have dcne the work correctly, in many cases simple completion

o ; of the task in the fastest time scems to provide more

ERIC
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This is particularly prevalent in gramnar schools. 1t is
essential that this problem of work allocation iz solved as it
is a major stumbling block on the read to general acceptance of

CAL syslems in schools (see Buanks 1969)

7}  Too much rushing around.

Some students thought that they spent so much of the lesson
rushinyg around searching for apparatus and éeciding wha£ to do,
that they did nol have enough time to finish the work set.
Certainly the atmosphere in most classes during a CAL sez<ion
is busy and this active environment does not seem to appeal

to all students.

8) Class control too weak

This complaint is connected with comnlaint No.7. Somz students
complained that some of their peers did not work hard en@ugi
during CAL lessons and wasted too much time fooling around.
This disturbed some students and p. evented them from working
and consequently they preferred the normal class sjtuation in

which the teacher control was more cbvious.

9) Do not likeworking alone.

Many students do not like working by themselves, and dislike
being responsible for their own work. Some students mentioned
that they missed the opportunity to talk with their friends
who were often doing different work and did not welcome
disturbance. This diffiéglty might be overcome by arranging

that some students vork in pairs.

10) Noti enough attention from the teacher

Many students who do not like working aiane also claimed that
they did not getl enough attention from the teacher. This may
be connected with the fact that in wmany normal Bialagy'claSEEQ
a relatively small number of students are able to monopolise
the teacher's attention. However; it also seems likely that
the CAL system as it stands at the moment does not allow the
toachier to spend enough timg vith individuals. This is

supported by the fact that many teachers reported that they

' were literally rushed off their fcet during CAL sessions.
11) Work not relevant ‘
Many of the low abilily students did not fzel that the work
E o théy vere asked to do had anything to do with Respiratinn'af
Wﬁﬁié; even Biology. Some teachers have remarked that occasionally
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. (Sumner and Warburton 1972)

studenls get so involved with the details of the work they are
doing (particuiarly the analysis —.oi gases) that they do not
gsee its relevance in the context of the course as:a vhole.

A similar state of affairs has been reported in other attgmpté
to program scientific laboratory work (e.g. Powell énd French

1972)

12) Too many tests

Some of the low ability students complained that there were too

many *zsts in the system and that they had to do too much reading.

13) Work is silly

Some of the high ability students complained that many of the
things they were asked to do and read were childish and silly.

Some thought that most of the jokes in the system were stupid.

14) Too much wiriting and papervork

Many of the low ability students complained that they had too
much writing to do and had to read too much written paper work.
This complaint is similar to and connected with Complaint No.2

conce:ning monotonous presentation.

Finally, it should be recorded that some students form temporary
mental attachments to their teachers and regard the CAL system

as smm:kiﬁdrgf threat to their teachers. Loyally, these students
autamaticaliy oppose the CAL system. This response is particularly
marked when the teacher is clearly physically attractive and of the
sex opposite to that Gf‘thé students. As might be expected these
last statements are thérwfitEF'S interpretation of corments written

by various students and not the comments themselves,

It should be noted that there is no evidemce to suggest that students
who prefess a dislike of this CAL system «io any worse on the post

tests than those students who l1ike it. A similar state of affairs

“has been reported in other studies particularly in the field of

programmed learning (E)lams 1969).

In addition, it iz likely that a proporticn of these students who
do not like the CAL system are allergic to school and education
generally. This is perhaps particularly important in the age group
of Lhe sample,which is approaching the age (1% and 15 years) when

differences between industrious and alleryic pupils are most marked.
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OP:RATION OF THE C.A.L. SYSTEM

In the report "Off-Line Computer Aided Learning Project,The Development

of Educational Material, The Second Report! statistics about the operational

aspects of the CeA.L. system were given. A very similar system has been

used in this third trial but the following modifications have been made since

the second trial.

a) Part of the main suite of programs has becn ''chained" to reduce operator

intervention.

b) In trinl 2 cnly 50% of the students vere routed. In trial 3 this figure
increased to 100%.

¢) The routing algorithm has been modified to speed up the process of rou
students.

1) Output from the respcnse input program has been changed to the lineprinter

@) Input to the file set up and start cf marking program (CAL 6) has been
mﬂdifieﬂ;

The total pPpulaticn uscd in these statistics is 253 students from ccmprehensive

acherla. Class sizes were as follows.

21, 17, 29, 29, 30, 31, 29, 34, 33

During the trial the calculated cost of production (same form of calculation
as used last timz) for each week varied from £22=58 to £15-57 per hundred

student hcurs of material. 7This variation is shown below.

Week No. 1 2 3 L 5 6
Cost £ 22.58 21.61 19,10 20.67 15.57 16.94

Some of this variation is explaineﬂ by the operators and teachers gaining more
experience with using the system. H.vever, the reduction in week 5 is due to
a high proportion of Teacher allocations being made (reducing the computer time
spent on routing) and in veek 6 all the final output frem the system (our

equivalent of "enl of term reports") is included.

The cust of producing 100 student hours material in triale 2 and 3 are compared

in the table below.

Trial 2 Trial 3
Initial Checking R v .
and Punching 3.78 . 3.63
Checking 2.27 2.29
Correcting - 1,00 1,01
Run Time and : 12.97 11,44
Dumping
Splitting up ) 1.57 1,09
and making up 7 N
TOTAL 21,59 19 .46

34

All entries are in £Ls.
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It will be scen that princiile savings have been made in computer time

and the splitting up and making up operations.

The splitting up an) making up ccsts will be removed in a ‘non' research
onvironment. Thus a .roduction systen cost will be £18-37 per 100
stulent hours. our oxpectation is that we should be able to improve

on this situation. Y& 140 in the latter part of the course.

The costs of the first three items in the table have not altered
significantly Jurinc the two trials. Modification to the ccmputer
sysiem arc in hand oo that we shoull bae able to reduce those items

significantly at th. expense of increasing th. ccmputer time.

Even if the overall ccsts are increased temporarily the labour costs

tend to increase with time, whilst the amcunt of processing one can do
on a computer for L1 jpcreases from year to year; this all means that
tending to place ccsts in categories which are not labour intensive will

contribute to the ‘.ng toerm cost reduction objectives of the system.
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